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Abstract—This work presents the U–Pb (LA–ICP–MS) data of detrital zircons from metasedimentary
sequences of northwestern Taimyr. An analysis of the youngest populations of detrital zircons testifies to the
wide distribution of Cambrian sequences in the study area, but not Precambrian sequences as was considered
earlier, and the need for a substantial revision of the stratigraphic scheme of this area. The detrital zircon age
distribution shows that the Timan margin of the Baltic paleocontinent was a major provenance area of the




Three structural zones (from south to north) are
distinguished within the Taimyr Peninsula: Southern
Taimyr, Central Taimyr, and Northern Taimyr [1]
(Fig. 1). The Southern Taimyr zone (or the Mesozoic
orogenic belt) is composed by Paleozoic–Mesozoic
sequences deformed to various degrees that had
formed on the passive margin of the Siberian paleo-
continent [2]. The Central Taimyr zone is a collage of
Riphean island arc structures of various ages [1],
accreted to the margin of the Siberian paleocontinent
in the Neoproterozoic (Circum-Siberian orogenic belt
[2]) and overlapped by the Vendian–Paleozoic sedi-
mentary cover. The Northern Taimyr zone and struc-
tures of the Severnaya Zemlya archipelago comprise
the Late Paleozoic Taimyr–Severnaya Zemlya oro-
genic belt [2]. The structural zones are bounded by
large faults (or sutures): the Main Taimyr and Pya-
sina–Faddey (Fig. 1). The Northern Taimyr zone, the
structures of the Severnaya Zemlya archipelago, and
the northern part of the Kara Sea are referred to the
so-called Kara terrane, which is the basement of the
North Kara potential oil-and-gas bearing sedimentary
basin. According to modern concepts, this terrain was
accreted to the Siberian continent at the end of the
Paleozoic (Late Carboniferous–Early Permian) [1, 3,
4] or in the Early Carboniferous [5, 6].
We performed U–Pb dating of clastic zircons from
three samples of metasandstones, collected within the
Northern Taimyr structural zone (northwestern
Taimyr Peninsula). The sedimentary sequences are
represented by contrasting and lithologically highly
variable, to varying degrees, metamorphosed rocks.
The stratigraphic subdivision of these deposits is
mainly based on rare finds of microphytolites and
acritarchs. This is a reason for difficulties both in
determination of the stratigraphic age of the sequences
and in correlation of different facies deposits [7, 8].
There are several different correlation schemes for
metasedimentary complexes of the studied area,
which are referred to the Precambrian, mainly the
Late Riphean–Early Vendian [7, 8]. According to
published geological maps [7, 8], samples were col-
lected from Riphean–Vendian deposits of two differ-
ent structural-facies zones, ascribed to four forma-
tions: Minin, Sterligov, and the unstratified Zhdanov
and Oktyabrskii (Figs. 1, 2).
Preliminary sample preparation and extraction of
zircons were carried out at the Institute of Precam-
brian Geology and Geochronology, Russian Academy
GEOLOGY
a Institute of Earth Sciences, St. Petersburg State University, 
St. Petersburg, 199034 Russia
b Diamond and Precious Metal Geology Institute, Siberian 
Branch, Russian Academy of Sciences, Yakutsk, 
677980 Russia
c Karpinsky All-Russia Research Geological Institute, 
St. Petersburg, 199106 Russia
d University of Oslo, Blindern, N-0316 Oslo, Norway
e University of Tromsø, N-9037, Tromsø, Norway
* e-mail: ershovavictoria@gmail.com
614
DOKLADY EARTH SCIENCES  Vol. 474  Part 2  2017
ERSHOVA et al.
of Sciences (IPGG RAS) following the standard pro-
cedure. The U–Pb (LA–ICP–MS) dating of zircons
was performed at the University of Oslo (Norway) on
a Nu Plasma HR multicollector inductively-coupled-
plasma mass spectrometer equipped with a NewWave
Research LUV213 laser microprobe. The analytical
error of U–Pb analyses is at the ±1σ level. The crys-
tallization age of detrital zircons with an age of more
than 1000 Ma was calculated with respect to the
207Pb/206Pb ratio; the age of the younger zircons was
calculated with respect to the 206Pb/238U ratio. The
detrital zircon age probability density distribution was
plotted using the Isoplot 4.0 software [9]. The age,
based on three or more dated grains, was determined
using the Age Pick software developed at the Univer-
sity of Arizona (United States). The age distribution
plots for detrital zircons from the examined samples
are shown in Fig. 3.
The sample AP01 was collected from the Sterligov
Formation, which is represented by intensely
deformed rhythmically alternating metasandstones,
metasiltstones, and phyllites, as well as subordinate
interlayers and lenses of carbonaceous phyllites.
Stratigraphically, the age of the Sterligov Formation
was earlier determined as Riphean [8]. The sample
contained zircons of Precambrian age (71%), one
Archean grain (2533 ± 19 Ma), and insignificant
amounts of zircons of Paleoproterozoic (2%) and
Mesoproterozoic age (8%). The Neoproterozoic zir-
con grains (59%) are distinctly subdivided into several
detrital zircon age populations with peaks of about
670, 650, 615, 595 and 565 Ma. Twenty-nine percent
of zircons are of Paleozoic age (distinct peaks of 536
and 527 Ma are attributed to the Early Cambrian).
The age of young zircon populations allows us to con-
clude that these deposits accumulated not earlier than
the Early Cambrian.
Sample 203030 was collected from the overlying
Minin Formation, composed of rhythmically inter-
bedded metasandstones, metasiltstones, and meta-
mudstones. This sequence was ascribed to the late
Riphean–Early Vendian based on the finds of micro-
phytolites and its stratigraphic position in the succes-
sion below the Khutudin Formation, the upper part of
which yielded fragments of poorly preserved trilobites
[8]. Seventy-five percent of the zircons in the sample
are of Precambrian age; 10% of zircons are Paleopro-
terozoic and Mesoproterozoic, and their ages are not
grouped into distinct peaks. The dominating Neopro-
terozoic zircons (65%) yield four peaks with ages of
about 670, 630, 595, and 560 Ma. Paleozoic zircon
grains (25%) yield a distinct peak of about 535 Ma,
indicating a likely Early Cambrian or younger age of
the Minin Formation.
Sample 203036 was collected from deposits
attributed to the unstratified Zhdanov and Oktyabrskii
formations of Central Taimyr, composed of metacon-
glomerates, metragravellites, metasandstones, meta-
siltstones, dolomites, carbonaceous phyllites, and
schists. Limestones and quartzites occur in subordi-
nate amounts. The age of the sequence was deter-
mined conditionally as Riphean [7]. Fifteen percent of
clastic zircons extracted from this sample are of Paleo-
proterozoic age with distinct peaks of about 1735 and
Fig. 1. Simplified tectonic scheme of the Taimyr Peninsula. 1, South Taimyr structural zone; 2, Central Taimyr structural zone;
3, North Taimyr structural zone; 4, main faults (a, Main Taimyr, b, Pyasina–Faddey); 5, sampling sites and numbers of samples. 
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1640 Ma. Mesoproterozoic zircon grains (16%) are
grouped into several populations with peaks of about
1525, 1440, and 1220 Ma. Zircons of Neoproterozoic
age predominate (distinct peaks of about 670, 625, and
555 Ma). The Early Paleozoic zircon grains (15%)
form two peaks: 523 and 492 Ma. Based on the age of
the youngest peak, one can assume that, probably, this
sequence was deposited in the Late Cambrian.
Similar age datings were obtained for detrital zir-
cons from deposits common in the easternmost
Northern Taimyr structural zone (Chelyuskin Cape)
[10], where samples, taken from metasedimentary
sequences previously attributed to the Precambrian,
yielded young population of zircons of Early Cam-
brian age. The above-mentioned and our age datings
indicate a wide distribution of Cambrian deposits in
Northern Taimyr, which had previously been
attributed to the Upper Precambrian, and the need for
substantial revision of the age of metasedimentary
rocks of the study area.
The new age datings of detrital zircons are very
close to those obtained for zircons from the Cambrian
deposits of the Severnaya Zemlya archipelago (Bol-
shevik and October Revolution islands) [11, 12]. The
Cambrian deposits are strongly deformed, metamor-
phosed to varying degrees, and are overlapped with an
angular unconformity by the less deformed Ordovi-
cian–Devonian sedimentary complex [13]. This
allows us to state the conclusion that the fold basement
of the Kara Terrane and, therefore, the basement of
the North Kara Basin are of Cambrian age. The rocks
cropping out in the North Taimyr structural zone are
metamorphosed to a greater degree than coeval Cam-
brian sequences of the Severnaya Zemlya archipelago.
Fig. 2. Stratigraphic scheme of the northern Taimyr struc-



















































Fig. 3. Probability density plots and histograms of detrital zir-
con ages from the samples studied. Characters on the plot
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This is probably because of their close proximity to the
front of the Late Paleozoic collision zone between the
Kara terrane and the northern margin of the Siberian
continent, rather than to a more ancient age as was
previously thought [7, 8].
Most of the Neoproterozoic and Early Cambrian
peaks in the age distribution of detrital zircons are well
correlated with magmatic events that took place in the
Timan orogenic belt. Igneous and metamorphic rocks
known within Fennoscandia [14] and Svecofennian–
Grenville orogen [15] could have been sources of more
ancient Meso- and Paleoproterozoic zircons. Igneous
rocks of this age are missing in the northern part of the
Siberian craton. The above new age datings indicate
that the provenance areas for the studied complexes
were within the Baltic paleocontinent, but not the
Siberian continent. This is in good agreement with the
data obtained for the coeval complexes of the Sever-
naya Zemlya archipelago [13].
CONCLUSIONS
(1) The examined metasedimentary complexes of
Northern Taimyr are much younger than was previ-
ously thought, and are not older than the Cambrian.
(2) There is a necessity for a substantial revision of
the existing stratigraphic schemes developed for
the Northern Taimyr, based on both traditional bio-
stratigraphic and precision isotope-geochronological
studies.
(3) The Timan margin of the Baltic paleocontinent
is considered to be the main provenance area for the
Cambrian sediments of the Northern Taimyr, as well
as coeval deposits of the Severnaya Zemlya archipel-
ago, which is confirmed by the paleomagnetic data
demonstrating the exotic origin of the Kara terrane
with respect to the Siberian continent [8].
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